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Objective 
The short-term objective of this study is to discover genes associated with water restriction 
expressed in the renal cortex and hypothalamus in beef calves. The long-term goal is to 
understand genes and pathways important for thirst response in cattle. This knowledge may lead 
to discovery of genetic variants associated with water intake. Identification of animals with 
genetic potential to grow and thrive under drought conditions would be an asset to beef 
producers and communities which rely on beef production for a large part of their livelihoods. 
Both selected tissue types are known to be involved in response to hypertonicity (e.g., water 
restriction or dehydration). 
 
Study Description 
Six Angus beef calves at the age of 12 to 14 months will be assigned to one of two treatments: 1) 
ad libitum access to water (n = 3); and 2) subjected to water restriction 12 hours prior to slaughter 
(n = 3). Renal cortex of the kidney and hypothalamus will be collected at slaughter. The RNA will 
be isolated from tissues, sequencing libraries prepared, and the libraries will be sequenced on a 
NextSeq 500 Sequencer (Illumina Inc., San Diego, CA). Transcript abundance will be compared 
between treatment and control groups to identify genes and pathways associated with water 
restriction in beef calves. Data will be analyzed by the RNA-seq analysis tool in CLC Genomics 
Workbench (Qiagen Inc., Hilden, Germany). 
 
Take home points 
 Global surface temperatures have increased in the last 20 years. 
 As the climate changes, beef cattle may be exposed to more variable water supplies. 
 Identification of animals with genetic potential to grow and thrive under drought 
conditions would be an asset to beef producers and communities which rely on beef 
production for a large part of their livelihoods. 
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